The transcription factor Eya2 prevents pressure overload-induced adverse cardiac remodeling.
Eyes absent 2 (Eya2) is a transcription factor involved in a number of cellular and developmental processes. We have previously shown that Eya2 is up-regulated during regression of cardiac hypertrophy and blocks phenylephrine-induced development of cardiomyocyte hypertrophy in vitro, suggesting that Eya2 is a negative regulator of cardiac hypertrophy. In this study, we generated transgenic mice with cardiac-specific overexpression of Eya2 to elucidate the in vivo function of Eya2 in cardiac remodeling. Mild cardiac hypertrophy developed in Eya2 transgenic mice under baseline conditions with no obvious structural or functional defects. Eya2 overexpression inhibited development of cardiac hypertrophy as judged by the abrogation of increases in heart weight and cross-sectional cell surface areas and re-activation of fetal genes under pressure overload (4 weeks). Eya2 overexpression also prevented wall thinning, ventricular dilation, and deterioration of cardiac function as well as fibrosis and inflammation in the heart under long-term pressure overload (12 weeks). Gene expression profiling using the parametric analysis of gene set enrichment (PAGE) method revealed that gene sets related to mitochondrial biogenesis and metabolism were elevated in the Eya2 transgenic mice. We also observed that the PI3K/Akt/mTOR signaling cascade was preserved in the Eya2 transgenic mice, while it was significantly reduced in the wild type littermates under pressure overload. These results demonstrate that Eya2 prevents adverse cardiac remodeling under pressure overload partly through altering metabolic gene expression and preserving PI3K/Akt/mTOR signaling pathway.